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ON THE DEVELOPMENT OF LEMNA MINOR. 
BY WM. BARBECK. 

In the early part of last April, I found, in a little pond near 
Camden, N. J., among patches of Riccia jluitans, a number of 
minute brownish bodies, which under the lens had very much the 
appearance of germinating spores, showing at the top a greenish, 
prothailium-like outgrowth. They were of an oval form, and less 
than a millimetre in size. 

I secured several of these little bodies, and, upon further exam- 
ination under the microscope, I found that they contained a well- 
developed embryo, which was enclosed by a comparatively large 
cotyledon. Thus they were evidently the seeds of some mono- 
cotyledonous plant. 

I was not able to return to the pond until a week later. Within 
this week the germination had been completed in a number of 
specimens, and numerous little plants were developed, most of 
them still in connection with the seed. These obovate, indis- 
tinctly three-nerved individuals, with a single root hanging from 
the under surface, were apparently Lemna minor. Thousands of 
fresh seeds had meanwhile appeared at the surface of the water, 
most of them germinating, and thus I could get the specimens in 
all stages of their development. I have tried to show this gradual 
development (up to the completion of the second frond) by a 
series of illustrations, Plate XVIII. 

Figures I and II represent longitudinal sections through a seed 
in which the germination is about to commence. (Fig. I is from 
the centre, Fig. II from a part nearer to the surface). 

The seeds are seen surrounded by a comparatively strong 
coat, the testa (£), which is considerably thickened towards the 
top, where it covers the lid, or operculum (o), by means of which 
the mycropyle is closed. In (c) we have the large cotyledon, 
surrounded by a scanty layer of endospermium (sp.) ; in (v) and 
(w) the two lobes into which the cotyledon will afterwards split, 
begin to be differentiated. The axis of the embryo (e) forms an 
obtuse angle with the medial line of the cotyledon. In (p) we 
have the plumula, in (r) the radula of the embryo ; (/) indicates 
a fissure inside of which the gemma of the second frond is being 
formed. 
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In Fig. Ill the testa has been removed from the cotyledon (c). 
The two lobes are distinctly separate, ( w) bearing the operculum 
under which the upper part of the plumula is concealed. The 
radula (r) is further developed ; in (g) we have the bud of the 
second frond. The section in Fig. IV shows the plumula (p) 
fully developed into the first frond, which in (r) sends down its 
radula. The angle formed by this frond and the axis of the coty- 
ledon is about 120°. Corresponding to the first figures (v) and 
(w), are the lobes of the cotyledon. (We have to bear in mind that 
all the figures represent thin sections through the different parts.) 
In reality the lobes of the cotyledon are two parallel obovate 
sheets enclosing the basal part of the much larger, likewise obovate 
frond. In this figure the gemma has been so far developed as to 
show in if) the fissure in which the bud of the third frond is 
being differentiated. Its elongated inferior part (p f ) is the 
secondary plumula. In using a high power, the microscope will 
show in the region indicated by (x) several rows of very wide cells. 
Here the separation of the frond from the cotyledon will take place. 

In Fig. V this separation is complete. In (p f ) we have the 
yet more elongated plumula, in (r r ) the radula of the second frond, 
and (/') shows again the fissure for the formation of the third 
individual. 

The section represented in Fig. YI goes through the radula (r), 
showing a central vascular bundle (i) surrounded by a tissue of 
very loose, almost hyaline cells (k). In the further development 
of the rootlet this outer tissue will follow the growth of the vascu 
lar bundle to a certain extent ; then its basal part will be sepa- 
rated from the frond. But, remaining in connection with the 
more and more extending vascular bundle, this wide-celled tissue 
will form at the top of the full-grown root the well-known hood or 
calyptra, characterizing the roots in all Lemnacese. 

The last two figures (YII and YIII) need no further explanation. 
They show the formation and completion of the second frond Q>')» 
from which the third individual will be developed in the same 
way as has been illustrated in the first figures. In (p") we have 
the plumula, in (r rr ) the radula of the third fronds ; (/") in Fig. 
YIII shows the fissure for the formation of the fourth individual. 

In this way we see the propagation continued through the 
summer, plant after plant being formed from a cleft of the pre- 
ceding individual through a process of prolification. 
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My investigations have been made only on the Lemna minor, 
but there is no reason to doubt that in the development of the 
whole family of Lemnacese (analogous to our species) we have an 
interesting instance of parthenogenesis, there being seeds (pro- 
duced in autumn by a sexual process) from which, during the 
course of summer, generation after generation is propagated with- 
out any further fertilization. 
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